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Effect of low temperature treatment on larvae of the Asian corn borer[| 


Ostrinia furnacalis|] Guenée[[] Lepidoptera| | Pyralidael | 

FENG Cong-Jing  [] LU Wen-Jing [] DONG Qiu-An'[] CHEN Jun'[] FU Wen-Junf] 1. Department of Plant 
Protection[] School of Horticulture and Plant Protection[] Yangzhou University[] Yangzhou[] Jiangsu 225009[] 
Chind] 2. Institute of Plant Physiology and Ecology[] Shanghai Institutes for Biological Sciences[] Chinese 
Academy of Sciences[] Shanghai 2000320 China[] 

Abstract] The larvae of the Asian com borer[] Ostrinia јитаса | Guenée[[] were treated for 2 h in the 
laboratory under the temperature 5*C[] LTI[] and 0% 17200 respectively. The discriminating temperature] 
survival rate[] cold tolerance[] super-cooling point[] and the rates of water and lipid in the Asian corn borer 
larvae after low temperature treatment were determined[] respectively. The special antifreeze protein in the 
serum of the 5th instar larvae of О. furnacalis after low temperature treatment was analyzed with SDS-PAGE. 
The results showed that the discriminating temperatures for the 3rd[] 4th and 5th instar larvae мете – 13.5 С 
—-16.5*C and - 18.5 С respectively. The survival rates of 3rd[] 4th and 5th instar larvae all showed the 
tendency of LT2 > LTI > the control group after low temperature treatment] P < 0.050. With the increase of 
instar[] the cold tolerance of the larvae increased gradually[] and the rates of water and lipid in the larvae also 
increased significantly] P « 0.05[]. The super-cooling point of the larvae was not effected significantly by low 
temperaturd] P > 0.050. The rates of water and lipid in larval body showed the tendency of LT2 > LTI > the 
control group after low temperature treatment. А special antifreeze protein with the molecular weight about 29.0 
kD was detected in the 5th instar larvae. It was so concluded that low temperature treatment could increase the 
cold tolerance in the Asian corn borer larvae. 


Key words|[] Ostrinia furnacalis|] cold tolerance[] super-cooling роі antifreeze special protein 
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Fig. 1 Determination of the discriminating temperatures 
in the larvae of Ostrinia furnacalis 
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– 18.5 СП The 3rd[] 40 and 5th instar larvae were transferred from 
normal condition to the low temperature of — 8.5% to – 20°С for 2 h[] 





then larvae were returned to normal condition[] and the rate of death was 
calculated after 24 h. Three arrowheads indicate that the discriminating 
temperatures for the 3rd[] 4th and 5th instar larvae аге — 13.5% 
– 16.5% апа - 18.5*C[] respectively. 
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Table 1 Larval survival rate and the eclosion rate of Ostrinia 
furnacalis after low temperature treatment] mean + SD[] 
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Treatment 2h 24h Eclosion rate 
3[] 3rd instar 
CK 43.1+1.5 а 20.5 +1.3 а 1.7+1.3а 
LTI 50.5x2.1b 27.0x2.3b 3.9x1.6b 
112 53.0+1.6 с 33.2+1.3 с 5.5+0.8 с 
40 4th instar 
CK 46.6+2.4 а 20.3+3.4а 5.5+0.9 а 
LTI 54.0x3.1 b 28.6+1.4ђ 6.7 x1.0b 
LT2 61.3+4.3 с 36.0 +3.1 с 8.2+1.3 с 
50 5th instar 
CK 47.5 + 1.За 29.5+4.3 а 7.8+0.2а 
LTI 58.0+5.1 b 36.0 +2.3 b 10.0+0.4 b 
LT2 67.5x2.3c 47.8+1.9 с 18.2+0.5 с 
ü cktüuDüutl 0.5€/min 0 00000000000000 
00000 20010 п200000000 scg ос000 2h 
üpnunugnaounggaggagagagumsniiutdbd 


О00000000000 Ш Р<0.0500 00 

Notes[] CK refers to the O. furnacalis larvae group treated with low 
temperature with the decrease rate about 0.5% /min until the discriminating 
temperatures of their respective instar] in which they were kept for 2 h. 111 
and 172 refer to the larvae of О. furnacalis treated under 5°С and 0% for 2 
h[] respectively[] and then kept under the discriminating temperatures of their 
respective instar for 2 h. Data with different small letters in same column are 


significantly different at P « 0.05. The same below. 
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Fig. 2 Cold tolerance determination in 
the larvae of Ostrinia furnacalis 
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ПППППППЇР4ҺП 00000 0 The larvae were treated under 
the constant temperatures between — 20°С and 20°С for 48 ЋО 
respectively[] and then returned to normal condition with the rate of death 


calculated after 24 h. 
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Table 2 Super-cooling point in the larvae of Ostrinia furnacalis 
after low temperature treatmen(] mean + SD|] 
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Treatment 3[] 3rd instr 40 4th instar 5[] Sth instar 
CK -14.2+2.1а —17.3+3.2а -20.6+1.3 а 
LTI -14.6+2.6а —17.5+3.7а —-20.3+3.4а 
112 –14.5+2.3а —17.2+34а -20.5+1.3 а 
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Fig. З SDS-PAGE analysis of the special antifreeze protein 
in the serum of the 5th instar larvae of Ostrinia 
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Table 3 Rates of water and lipid in the larvae of Ostrinia furnacalis after low temperature {геайпеп{| mean + SDU 








00 000 Rate of watet] %0 ОПОООООО Rate of lipid] %0 
"Treatment 3[] 3rd instar 40 4th instar 5[] 5th instar 3[] 3rd instar 40 4th instar 5[] 5th instar 
CK 50.3+1.3 а 54.0+3.6 а 60.5 + 5.2 а 42.7 +3.6а 50.6+ 5.3 а 53.2+4.3 а 
ІТІ 57.1+4.1 b 65.7+3.5 b 68.4+4.3 b 46.2+3.9 b 53.3 + 1.3 b 57.6+1.6 b 
LT2 62.5+5.3 с 67.9+1.3 с 72.6+6.2 с 50.3+4.3 с 57.2+6.2 с 60.1+1.6 с 
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